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(57) ABSTRACT

A computer method and an electronic device enable a user to
lookup words and insert new words in a text based on the
results of the look up. The method executed by the device
includes: providing a user with a capability to select at least
one word in a text displayed on the screen of the device;
performing a dictionary lookup ofthe identified word so as to
determine translation alternatives of the identified word; dis-
playing at least some of the translation alternatives; selecting
one of the displayed alternatives; determining its word forms,
wherein the word forms consist of gender, number, grammati-
cal tense and grammatical variations of the same word; select-
ing one of the word forms; and inserting the selected word
from in the text.

32 Claims, 6 Drawing Sheets

\

schlimmer

davon n
Halsschmerzen,

genau, dass die Schmerzen in ihrer Brust
wurden,

\

der Husten, die

wusste

Sie war stq knpw - knew; have
die Arzte fknown; has known;
und das

realize ; perceive; >>

ste das auler ihr niemand,
agten, sie sei kerngesund
noch nicht sterbenskrank

werden kénmevvas srementscnon alles untersucht hatten:
\Das Herz war gesund, die Lunge war

gesund, dig/




U.S. Patent Jun. 9, 2015 Sheet 1 of 6 US 9,053,098 B2

4 \ 104

(" N

Firenze si trova in una posizione scenografica, al centro di /"\/
un'ampia conca ad anfiteatro, circondata su tre lati dalle

incantevoli colline argillose di Cercina, appena sopra il
quartiere popolare di Rifredi e l'ospedale di Careggi (a nord),
dalle colline di Fiesole (a nord-est), di Settignano (a est), e di
Arcetri, Poggio Imperiale e Bellosguardo (a sud). La piana
dove sorge la citta & attraversata dall'’Arno (la citta stessa
divide il suo corso fra Valdarno superiore e Valdarno inferiore)
e da corsi d'acqua minori come il Mugnone, il interamente
fiume Greve. wholly; entirely

Panorama di FirenzelL'Area metropolitana Firenze 7/ Arato -
Pistoia istituita dal Consiglio Regionale della Tosg4nha il 29/03/ /‘\

2000 & un'area molto popolata e comprende intefamagte le
provincie di Firenze, Prato e Pistoia, con una popol:
\circa 1.500.000 abitanti.

_ 00000

Fig. 1



U.S. Patent Jun. 9, 2015 Sheet 2 of 6 US 9,053,098 B2

200

re

210
Touching a screen }/_

220
Is it a text area?
. . 230
Identifying a rectangle of the image /_
containing a text
l 240
OCR }/_
’l 250
Identifying a word to translate }/_
L 260
Morphology analysis, translating V_
l 270
Displaying the translation }/

Fig. 2



U.S. Patent Jun. 9, 2015 Sheet 3 of 6 US 9,053,098 B2

306 102 104
/ J
/ ya
[

erzen in ihrer Brust
schlimmer en, der Husten, die

lles.

w

Sig know: realize: perceive; >> Jsste das auller ihr niemand,
die-Arzre veacnenenrse TTar, sagten, sie sei kerngesund
und das man in ihrem Alter noch nicht sterbenskrank
werden kdnne. Was sie nicht schon alles untersucht hatten:
Das Herz war gesund, die Lunge war gesund, dig/

J
Fig. 3A
4 N\
4 N\
Sie genau, dass die Schmerzen in ihrer Brust
davon n schlimmer wurden, der Husten, die
Halsschmerzen

wusste
Sie war st knpw - knew; have jte das auller ihr niemand,
die Arzte | knuwn; has known; [agten, sie sei kerngesund
und das |realize ; perceive; >> [noch nicht sterbenskrank
werden kdhmevvas sre ienescnon alles untersucht hatten:
\Das Herz war gesund, die Lunge war gesund, dig/

Fig. 3B



U.S. Patent Jun. 9, 2015 Sheet 4 of 6 US 9,053,098 B2

400

S

410

Touching a screen

:

Identifying a word to translate

:

Morphology analysis, translating

:

Displaying alternatives of
translation

:

Showing other alternatives or word
forms

:

Touching the selected variant

:

Insertion of translated word or

420

430

440

450

460

470

ALY ) ) ) )

word combination in the text

Fig. 4



U.S. Patent Jun. 9, 2015 Sheet 5 of 6 US 9,053,098 B2

[ - \\
Sie M% genau, dass die Schmerzen in ihrer Brust
davon n schlimmer wurden, der Husten, die
Halsschme

wusste

Sie war st{ know - knew; have pte das aufer ihr niemand,
die Arzte |known; has’known; jagten, sie sei kerngesund
und das |realize ; perceive; >> |noch nicht sterbenskrank
werden konme. vvas sie micntschon alles untersucht hatten:
\Das Herz war gesund, die Lunge war gesund, die/

Fig. 5A

/ I
She genau, dass die Schmerzen in ihrer Brust
davon noch schlimmer wurden, der Husten, die
Halsschmerzen, alles.

Sie war sterbenskrank, nur wusste das aufder ihr niemand,
die Arzte beléchelten sie nur, sagten, sie sei kerngesund
und das man in ihrem Alter noch nicht sterbenskrank
werden kénne. Was sie nicht schon alles untersucht hatten:
\Das Herz war gesund, die Lunge war gesund, die/

Fig. 5B



U.S. Patent Jun. 9, 2015 Sheet 6 of 6 US 9,053,098 B2

/ 600
606 608
( (
INPUT QUTNPUT
pevices) | | bevice(s)
602 * * °1%
[ Memory
APPLICATION 614 604
Processor - SOFTWARE P~
OPERATING SYSTEM
A A
612
N7 NETWORK(S) STORAGE ~61 °

Fig. 6



US 9,053,098 B2

1
INSERTION OF TRANSLATION IN
DISPLAYED TEXT CONSISTING OF
GRAMMATICAL VARIATIONS PERTAINING
TO GENDER, NUMBER AND TENSE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation-in-part of U.S. patent
application Ser. No. 13/006,813 filed on Jan. 14, 2011 which
claims the benefit of priority to U.S. Patent Application No.
61/294,947 filed on Jan. 14, 2010. The disclosures of the
above applications are incorporated herein by reference to the
extent that such disclosures are not inconsistent with this
application.

FIELD

The present disclosure is directed towards looking up
words on a display screen and inserting translated words or
word combination in a text.

BACKGROUND

Electronic dictionaries are used to look up individual
words and word combinations by users who are reading
printed texts or texts displayed on a computer screen. Users
may interact with electronic dictionaries in different ways.

There are a plethora of electronic devices with display
screens capable of displaying text. These devices are suitable
for using electronic dictionaries which may be installed
locally, i.e. on the user’s computer or portable device (such as
smartphones, PDAs, cell phones, digital photo or video cam-
eras, e-book readers, and other gadgets), provided on a local
area network, or available over the Internet.

Many of the aforesaid devices include advanced displays
and associated logic capable of supporting non-keyboard
input methods. For example the devices may support pen-
based input, or touch-based input.

Many devices, for example, mobile phones, smartphones,
pad tablets, or e-books, have small screens, which do not
allow a user to open several windows and simultaneously use
several applications without frequently switching between
them. A small screen makes a text translation process difficult
and there is a need to integrate a dictionary with a portable
device such that a user may conveniently perform text trans-
lation on a small screen.

SUMMARY

The disclosed method and system displays meanings and
translations of words and word combinations using electronic
dictionaries and enables a user to select and insert an accept-
able translation in a text.

In one embodiment, the method comprises: touching a
touch screen of an electronic device with a finger, a stylus, or
any other suitable object, or aiming a cursor on a word;
establishing coordinates of the touch or the cursor location;
identifying a word or a word combination chosen by the user;
looking up the identified word or the word combination in a
dictionary; displaying an abridged version of a relevant dic-
tionary entry, for example, in a balloon or in a pop-up window
on the screen of the electronic device; providing a choice to a
user of several proposed alternatives of translation including
a selection of word forms (such as gender, number, grammati-
cal tense, and other grammatical variations of a word); and
inserting a selected alternative of the translation of a word or
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word combination in the text. While the description refers to
translation and provides examples of translation from one
language to another, it should be noted that the present dis-
closure is equally applicable to word look-ups and replace-
ments in the same language. In addition to the foreign lan-
guage ftranslation, the “translation” words include
replacement words in the same language, for example, syn-
onyms.

Electronic dictionaries may comprise a software program
and dictionary data. The program may include a shell, which
provides a graphical user interface, morphology models to
provide inflected forms, context search that uses an index, a
teaching module, and other features. The dictionaries may be
stored in various locations including on the computer device,
such a portable device, or on a server in a local area network
(LAN) or a wide area network (WAN), such as the Internet.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an example of displaying a dictionary entry
of'a word touched by auser on a touch screen of an electronic
device.

FIG. 2 shows a flowchart of operations performed by dic-
tionary software during translation of an indicated word or
word combination.

FIG. 3A shows an example of displaying alternative trans-
lations of a word touched/clicked by a user on a screen of an
electronic device.

FIG. 3B shows an example of displaying relevant word
forms of a chosen alternative of a translation.

FIG. 4 shows a flowchart of operations performed by dic-
tionary software in connection with inserting a translated
word or word combination in the displayed text.

FIG. 5A shows an example of choosing an acceptable word
form by touching/clicking it.

FIG. 5B shows a result of an insertion of translated word in
the text.

FIG. 6 shows exemplary architecture for implementing the
electronic device.

DETAILED DESCRIPTION

The disclosed electronic device allows a user to quickly
obtain meanings and translations of words displayed as part
of a text from electronic dictionaries and to insert an accept-
able alternative of translation of such a word or word combi-
nation in the text while reading or translating the text on a
display screen of the electronic device. The meanings and
translations may be displayed in a balloon, in a pop-up win-
dow, as subscript, as superscript, or in any other suitable
manner, when the user touches a word on the display screen or
aims a cursor at a word.

The disclosed device displays word translations on a screen
of an electronic device. FIG. 1 of the drawings illustrates an
example of an electronic device 102, comprising a display
screen 104. The content presented on the display screen or
touch screen 104 may be outputted by an application (e.g.,
Word, Notepad, Adobe, e-book reader, a Web Browser,
e-mail, a text message, image display, or another appropriate
application) that provides text to the display screen 104.
When the user touches an area on the display screen 104 with
a finger, a stylus or with any other suitable object and there is
a word or word combination in the area, a balloon with a
translation appears displaying an abridged version of the
relevant dictionary entry.

The Italian text of FIG. 1 states the following: “Florence is
situated in a scenic location: the center of a large amphithe-
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ater, surrounded on three sides by the beautiful hills of clay
Cercina, slightly above the popular district of Rifredi and
Careggi Hospital (in the north), by the hills of Fiesole (in the
northeast), Settignano (in the east), and Arcetri, Poggio Impe-
riale, Bellosguardo (in the south). The plain, where the city
towers up, is crossed by the Arno (the city itself is divided by
it between Upper Valdarno and Lower Valdarno) and by
smaller rivers such as the Mugnone, Terzolle and by the river
Greve. Metropolis of Florence—Prato—Pistoia, established
by the Regional Council of Tuscany on 29 Mar. 2000, is a very
populated, with a population of about 1,500,000 inhabitants,
and includes entirely the provinces of Florence, Prato and
Pistoia.”

The electronic device 102 may comprise a computer sys-
tem, such as a general purpose computer, embodied in differ-
ent configurations such as a desktop personal computer (PC),
laptop computer, smartphone, cell phone, digital camera, or
another gadget having a display screen. FIG. 6 of the draw-
ings shows exemplary hardware and system architecture for
implementing electronic device 102 in accordance with one
embodiment.

Electronic device 102 may include a client dictionary
application and one or more local dictionaries. Additionally
or alternatively to a local dictionary, the application may be
able to access one or more remote dictionaries located on a
remote server via network connection to the server, e.g. over
the Internet.

To look up words and word combinations that appear in
non-text files, for example in JPG, TIFF or PDF files, the
user’s electronic device may include additional Optical Char-
acter Recognition (OCR) software which identifies the region
on the image where the word or word combination is located
and then converts the image in the region into a text format.
Optical Character Recognition may also be performed using
a remote server, which receives an image and an identified
area from the device, applies OCR processing so as to ascer-
tain the word or words at issue, and returns the recognized
word or words to the device. The remote server may be
accessible via a data path that includes a wireless data path,
internet connection, Bluetooth, etc.

FIG. 2 shows a flowchart of operations performed by the
device in connection with the dictionary application. When
the user reads a text on the display screen 104 of the electronic
device 102 and wishes to look up a word or word combina-
tion, the user simply points to the word or word combination
with a mouse cursor or touches the corresponding region on
the display screen 104 with a finger, a stylus or any other
suitable object.

The touching or aiming a cursor 210 initiates a process that
enables the user to see an abridged dictionary entry for the
word or the word combination. Next, the electronic device
102 takes advantage of the screen’s ability to establish the
coordinates of the area of touching or aiming and matches
these coordinates against the image on the screen. In one
embodiment, when the touch screen senses the touching of
the screen 104, e.g. by finger, touch coordinate information
corresponding to the touching is conveyed to the dictionary
software application via the operating system. Techniques
that determine coordinates corresponding to the area of
touching typically depend on the type of the touch screen
which may be resistive, matrix, capacitive, based on surface
acoustic waves, infrared, optical imaging, based on dispersive
signal technology, acoustic pulse recognition, or another suit-
able technology. In another embodiment, the touch screen
may have a program interface, and the dictionary software
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application may receive coordinates corresponding to the
touching directly from the touch screen through the program
interface.

After receiving the coordinates, the dictionary software
application determines whether the corresponding point is in
a text area (220) of a currently displayed document. If the
coordinates point to a text area, the word region pointed by a
user is identified (250). A word region may contain one word
or a word combination. In one embodiment, a word combi-
nation relates to one or more words, adjacent to the pointed to
word, which, in combination, have a meaning defined in the
dictionary. Consequently the system checks for a dictionary
meaning not only for the identified word itself but for its
combination with adjacent words, if any. The identified word
or word combination is passed as a query to the dictionary.

Ifthe coordinates point to an area encoded as an image (e.g.
PDF, JPG, TIF, and other picture or image formats where
words are not stored as collections of characters), an OCR
software is applied. At step 230, OCR software identifies a
rectangular region corresponding to the user input that con-
tains text. To speed up OCR, the OCR software may identify
a smallest rectangular image that contains an image of one
word or a word string in the area touched by the user. Alter-
natively, the entire document or its portion may be processed
by the OCR software.

At step 240, the OCR software is applied to the identified
rectangular region. The result of the OCR processing is a
word or word combination represented by a string of charac-
ters. At the OCR step, morphology dictionaries, which
include the inflected forms of the words, may also be used, as
higher OCR accuracy and error correction are often achieved
by comparing the recognition results with word forms in the
morphology dictionary. At step 250, a word or words,
selected on the screen and determined, if necessary using
OCR processing, are identified as a dictionary query.

At the step 260, the query is passed to a dictionary or a set
of dictionaries that may be preliminarily selected by user.
Dictionary software may use default one or more dictionaries
or a user may specify a desired dictionary. A default dictio-
nary on a given subject may be selected if the dictionary
software determines that the text belongs to a specialized
subject. Additionally, the electronic dictionary includes a
morphology module, so that the query word or word combi-
nation need not be in the base, or “dictionary” form—the
morphology module identifies the base form of an inflected
form. If more than one base forms are possible, the morphol-
ogy module identifies the alternatives.

At the step 260, the morphology of the selected word is
analyzed. The morphology analysis returns a set of possible
base, or “dictionary,” forms of the word. For the obtained base
forms, dictionary meanings/translations are retrieved. If the
entry is to be shown in a pop-up window, as subscript or if the
screen has a small size as in the case of a mobile device, the
most likely (frequent) translation or the translation of the
most likely (frequent) part of speech may be selected. Finally,
at step 270, the meaning/translation is displayed on the dis-
play screen 104 of the electronic device 102. The translation
may be displayed in a balloon, in a pop-up window, as a
subscript, or in any other suitable manner. A translation of a
word combination, if found, is also displayed along with the
translation of the identified word.

The electronic device 102 may access not only a bilingual
dictionary, but also a monolingual dictionary with definitions,
or any other reference book, a travel guide, and the like.
Additionally the recorded or audio pronunciation of the iden-
tified and recognized word and/or its translation may be
played back, for example, by selecting this feature prelimi-
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narily or also by a touch, which is of value to language
learners. Translations may also be obtained from a remote
server. The remote server may be accessible via a data path
that includes a wireless data path, internet connection, Blue-
tooth, etc. For example, a dictionary may be an Internet-based
resource identified by auser. In this case, the selected word or
several words are provide to the dictionary over the Internet
and the results of the look up are returned to the device for
display.

Although, in the above embodiments, user input was based
on finger touches, it is to be understood that in other embodi-
ments, other user input methods based on haptic input meth-
ods in general, or other pointing methods, e.g. cursor location
or pen/stylus based methods may be used.

The disclosed electronic devices may include any elec-
tronic device that has a display screen and application pro-
grams to display text or text image on the display screen. As
such, the electronic devices may include a mobile phone, a
smartphone, a digital camera, a dedicated reading device or
e-book reader, a PC, a notebook computer, a tablet PC, or
another device. There are a variety of touch screen technolo-
gies. The touch screen may be resistive, matrix, capacitive,
based on surface acoustic waves, infrared, optical imaging,
based on dispersive signal technology or acoustic pulse rec-
ognition, etc.

The disclosed dictionary software application provides not
only word translations on a screen of an electronic device, but
also a capability to perform an insertion of a translated word
oraword combination in the text. Such an insertion capability
facilities translation of a text displayed on a relatively small
screen. It is particularly useful, for example, for users of
smartphones or other portable devices. A user may translate a
text by inserting translation words and then save the trans-
lated text or forward it to another user.

Referring to FIG. 3A of the drawings, and, as discussed in
connection with FIG. 1, the content presented on the display
screen or touch screen 104 of an electronic device 102 may be
outputted by any application (e.g., Word, Notepad, Adobe,
e-book reader, a Web Browser, e-mail, a text message, or
another appropriate application) that displays text on the
screen 104. When the user touches an area on the display
screen 104 with a finger, a stylus or with any other suitable
objector directs a cursor on a word and there is a word or word
combination in the area, one or more translation alternatives
of the selected word or word combination is displayed as a
balloon or a pop-up window, as a subscript or in any other
suitable manner.

The German text appearing in FIGS. 3A, 3B, 5A, and 5B is
translated as follows: “She knew that the pain in her chest
became worse, the cough, sore throat, everything. She was
deathly ill, but nobody else but she knew it, doctors just
laughed and said that she was perfectly healthy and that no
one at her age could be terminally ill. She checked everything:
The heart was healthy, the lungs were healthy, the”

In most cases a word can have several meanings and there-
fore there are several alternative translations into another
language. The advantage ofthe disclosed system is not only in
the simplification of word-by-word translation for a user, but
also in providing the capability of selecting an appropriate
proposed translation alternative. Word forms for a chosen
translation alternative can be proposed by the application and
selected by a user. Word forms may include tense forms of
verbs, singular and plural forms, and other variations of the
words if appropriate.

FIG. 4 illustrates a flowchart of operations for insertion of
a translated word. When a user wishes to translate a word or
word combination, the user simply points to the word or word
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combination with a mouse, cursor or touches the correspond-
ing region on the display screen 104 with a finger, a stylus or
any other suitable object.

The touch or aiming a cursor 410 initiates a process that
enables the user to see an abridged dictionary entry for the
word or the word combination similarly to step 210. Next, the
electronic device 102 takes advantage of the touch screen’s
ability to establish the coordinates of a touch and matches
these coordinates against the display on the screen, or uses
coordinates of a cursor for this purpose.

After receiving the coordinates, the word region and the
corresponding word query are identified at the step 420. A
word region may contain one word or a word combination.
The identified word or word combination is then passed as a
query to a dictionary.

At the step 430, the query is passed to a dictionary or a set
of dictionaries that are used by default or have been prelimi-
narily selected by a user. Dictionaries may be local to the
device or remote, e.g. accessible over the Internet. Addition-
ally, a preferred electronic dictionary includes a morphology
module so that the query word or word combination need not
bein the base, or “dictionary” form—the morphology module
identifies the base form of an inflected form. If more than one
base forms are possible, the morphology module identifies
the possible alternatives.

At step 430, the morphology of the selected word is ana-
lyzed. In one embodiment, the morphology analysis returns a
set of possible base forms of the word. For the obtained base
forms, dictionary meanings/translations are retrieved. If the
entry is to be shown in a pop-up window, as subscript or if the
screen has a small size, as in the case of a mobile device, the
most likely (frequently occurring) translation(s) or the trans-
lation of the most likely (frequently occurring) part of speech
may be selected. If there are words adjacent to the selected
word, the dictionary is checked for the word combination and,
if the translation has been found, it is displayed to the user.

Atthe step 440, most likely alternatives of translation of the
selected word or words are displayed on the screen 104 of the
electronic device 102. The alternatives of translation may be
displayed in a balloon, in a pop-up window, as a subscript, or
in any other suitable manner.

At the step 450, other alternatives of translation may be
shown by touching or clicking on a special button or link
(306) displayed, for example, within the translation balloon.
Relevant word forms of a translation alternative may be
shown by clicking on the selected word. Therefore, at step
430 the morphology module identifies relevant word forms,
for example, in accordance with the form of the translated
word in the original sentence. At step 460, a user may touch/
click the selected word form of the selected translation alter-
native. As a result, at the step 470, a translated word or a word
combination is inserted in the original text using the selected
word form.

If the original text is in a form of an image as discussed in
connection with FIG. 2, OCR processing is applied to the
displayed text and the image is replaced with a collection of
characters. OCR processing may be provided as a local appli-
cation on the device or as a remote server capability. To use
remote OCR the image is transmitted to the server, for
example, via Internet, and the document or a portion thereof
in the text format is returned to the device. The selected word
or word combination is translated as discussed above and the
user selects the appropriate translation alternative and words
form for the selected one or more words. The user selection is
then inserted in the version of the original text processed by
OCR.
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FIG. 3A illustrates the translation from German into
English of the verb “wusste.” When the user touches an area
on the screen or directs a cursor on this word, a balloon or
pop-up window appears displaying the following alternatives
of translation: know; realize; and perceive. At this point, an
acceptable alternative of the translation may be chosen by the
user. If there are no displayed acceptable alternatives among
the shown choices of translation, one may get the complete
list of translation alternatives, if not all the translations were
originally displayed, by pointing at the button 306.

In one implementation, the capability of displaying not
only a translation of a word, but word forms of the word to be
translated is provided. Word forms include grammatical
modifications of the translated word such as tense forms of
verbs and a noun in a plural form. All the appropriate word
forms can be shown by clicking or touching on the chosen
translation as illustrated in FIG. 3B.

The German verb “wusste” is used in the text in a simple
past tense. Therefore word forms in the past tense will be
proposed. By clicking on or touching the chosen translation,
which is in this example is the verb “know,” several forms in
past tense are proposed. For example for the choice “know,”
the system displays: “knew, have known, has known.” Simi-
larly, if another alternative of translation were chosen, e.g.
“realize,” word forms of this word would be offered.

An insertion of a word or word combination can be per-
formed by clicking on or touching the most acceptable word
form. For example, in this case, the past simple tense “knew”
is most appropriate. Thus, by clicking or touching on the verb
“knew,” as shown in FIG. 5A, this word is inserted in the text
(FIG. 5B). The place of insertion with respect to a touched
word may be selected by the user in advance. The translation
may be inserted before, after, or instead of the touched word.

For any word in the pop-up window (for a word being
translated or any variant of translation) a user may also
obtained through the dictionary software its detailed transla-
tion and/or other reference information, such as examples of
use, translations from dictionaries on various subjects (e.g.
Universal, Computer, Economics, Science, etc.). For
example a detailed translation may be requested by a double
touch/click on the word of interest, or in any other manner
specified for opening an entry with a detailed translation. The
detailed and/or specialized information may be provided by
dictionary resources stored in the device or accessible over
the internet or a combination thereof, depending on appli-
cable design trade-offs.

Also the interface of pop-up windows with alternatives of
the translation may be customized. For example, by clicking
or touching on the acceptable variant of translation in the
pop-up window, in one case, the window may be expanded to
include word forms or, in another case, a new window with
just the chosen translation variant and its word forms would
bedisplayed. The maximum number of alternatives offered in
a pop-up window, vocabularies used during translation, the
types of word form and their presentation on the display, and
other relevant characteristics may be user-selected as well.

Also the capability of displaying only the most relevant
word forms in the pop-up window may be selected by the
user. So in the example discussed above, variants of transla-
tion will be offered in the following manner: knew, have
known, realized, have realized, perceived, have perceived.
Thus, a user may choose one of these proposed variants and
insert it in the text. Alternatively, a user may request addi-
tional reference explanation, such as examples of usage, for
any of the proposed variants. Also, the system may be
prompted to pronounce any of the translation alternatives.
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This method is especially useful for word-by-word trans-
lation of a text or for writing a text message in a foreign
language. For example, it can be used in connection with Text
Document, Word, e-mail, text message, address bar or input
string in a browser. The disclosed method reduces time
required for translation, since a user does not need to open
multiple windows on a screen, switch between applications,
remember the correct spelling of the desired word, and input
translation in the text. Such advantages are particularly useful
in devices with small screen (e.g. mobile devices) for saving
space on the screen.

FIG. 6 of the drawings shows hardware and system archi-
tecture 600 that may be used to implement the user electronic
device 102 in accordance with one embodiment of the inven-
tion in order to translate a word or word combination, to
display the found translations to the user, to chooses the
alternative of the translation and its word form, and to insert
the choice in the displayed text. Referring to FIG. 6, the
system 600 typically includes at least one processor 602
coupled to a memory 604 and having touch screen among
output devices 608, which, in this case, is serves also as an
input device 606. The processor 602 may be any commer-
cially available CPU. The processor 602 may represent one or
more processors (e.g. microprocessors ), and the memory 604
may represent random access memory (RAM) devices com-
prising a main storage of the system 600, as well as any
supplemental levels of memory, e.g., cache memories, non-
volatile or back-up memories (e.g. programmable or flash
memories ), read-only memories, etc. In addition, the memory
604 may be considered to include memory storage physically
located elsewhere in the hardware 600, e.g. any cache
memory in the processor 602 as well as any storage capacity
used as a virtual memory, e.g., as stored on a mass storage
device 610.

The system 600 also typically receives a number of inputs
and outputs for communicating information externally. For
interface with a user or operator, the hardware 600 usually
includes one or more user input devices 606 (e.g., akeyboard,
a mouse, touch screen, imaging device, scanner, etc.) and a
one or more output devices 608, e.g., a display device and a
sound playback device (speaker). The system 600 preferably
includes a touch screen device (for example, a touch screen),
or an interactive whiteboard, or another device which allows
the user to interact with a computer by touching areas on the
screen. The keyboard is not obligatory for the embodiments.

For additional storage, the hardware 600 may also include
one or more mass storage devices 610, e.g., a removable
drive, a hard disk drive, a Direct Access Storage Device
(DASD), an optical drive, e.g. a Compact Disk (CD) drive and
a Digital Versatile Disk (DVD) drive. Furthermore, the sys-
tem 600 may include an interface with one or more networks
612 (e.g., a local area network (LAN), a wide area network
(WAN), a wireless network, and/or the Internet among oth-
ers) to permit the communication of information with other
computers coupled to the networks. It should be appreciated
that the system 600 typically includes suitable analog and/or
digital interfaces between the processor 602 and each of the
components 604, 606, 608, and 612 as is well known in the
art.

The system 600 operates under the control of an operating
system 614, and executes various computer software appli-
cations 616, components, programs, objects, modules, etc. to
implement the techniques described above. In particular, the
computer software applications include the client dictionary
application and also other installed applications for display-
ing text and/or text image content such a word processor,
dedicated e-book reader etc. Moreover, various applications,
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components, programs, objects, etc., collectively indicated
by reference 616 in FIG. 6, may also execute on one or more
processors in another computer coupled to the system 600 via
a network 612, e.g. in a distributed computing environment,
whereby the processing required to implement the functions
of'a computer program may be allocated to multiple comput-
ers over a network.

In general, the routines executed to implement the embodi-
ments of the invention may be implemented as part of an
operating system or a specific application, component, pro-
gram, object, module or sequence of instructions referred to
as “computer programs.” The computer programs typically
comprise one or more instructions set at various times in
various memory and storage devices in a computer, and that,
when read and executed by one or more processors in a
computer, cause the computer to perform operations neces-
sary to execute elements involving the various aspects of the
invention. Moreover, while the invention has been described
in the context of fully functioning computers and computer
systems, those skilled in the art will appreciate that the vari-
ous embodiments of the invention are capable of being dis-
tributed as a program product in a variety of forms, and that
the invention applies equally regardless of the particular type
of computer-readable media used to actually effect the distri-
bution. Examples of computer-readable media include but are
not limited to recordable type media such as volatile and
non-volatile memory devices, floppy and other removable
disks, hard disk drives, optical disks (e.g., Compact Disk
Read-Only Memory (CD-ROMs), Digital Versatile Disks
(DVDs), flash memory, etc.), among others. Another type of
distribution may be implemented as Internet downloads.

While certain exemplary embodiments have been
described and shown in the accompanying drawings, it is to
be understood that such embodiments are merely illustrative
and not restrictive of the broad invention and that this inven-
tion is not limited to the specific constructions and arrange-
ments shown and described.

The invention claimed is:

1. A computer-implemented method, comprising:

identifying, based on user input, a word in a text displayed

on a screen of a device, the text consisting of a plurality
of words to be translated;

performing a dictionary lookup of the word so as to deter-

mine translation alternatives of the word;

displaying a plurality of the translation alternatives of the

word on the screen of the device;

selecting, based on user input, a preferred translation alter-

native from the plurality of translation alternatives;
determining and displaying a plurality of word forms of the
preferred translation alternative,
wherein the word forms consist of gender, number, gram-
matical tense, and grammatical variations of same word;

selecting, based on user input, a selected word form from
the plurality of word forms of the preferred translation
alternative;

and inserting the selected word form in the text.

2. The method of claim 1, further comprising, if the texthas
been stored as image data, performing a text recognition
operation to extract textual information from the image data
representing the text.

3. The method of claim 2, wherein performing the text
recognition operation comprises applying an optical charac-
ter recognition technique.

4. The method of claim 3, wherein performing the text
recognition operation comprises comparing a recognition
result with similar word forms obtained from a morphologi-
cal dictionary.
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5. The method of claim 1, wherein the user input comprises
one of pointer-based or haptic-based input.

6. The method of claim 5, wherein the haptic-based input
comprises touch-based inputs.

7. The method of claim 5, wherein the pointer-based input
comprises cursor-based inputs.

8. The method of claim 1, wherein the device is a handheld
device with a small display area.

9. The method of claim 8, wherein the device is a smart
phone and includes a cellular telephone capability.

10. The method of claim 1, wherein the plurality of trans-
lation alternatives includes most likely translations corre-
sponding to the word.

11. The method of claim 10, wherein a maximum number
of translation alternatives in the plurality of translation alter-
natives is determined by the user.

12. The method of claim 1, wherein the displaying of a
plurality of word forms of the preferred translation alternative
comprises displaying the plurality of word forms in the form
of one of a pop-up window, superscript text, subscript text,
and a text balloon.

13. The method of claim 12, wherein at least one of the
translation alternatives and the word forms are displayed in
the same pop-up window or a text balloon.

14. The method of claim 1, wherein the translation alter-
natives are in a language different from the language of the
word.

15. The method of claim 1, wherein the translation alter-
natives and the word are in the same language.

16. The method of claim 1, wherein inserting the selected
word form in the text includes replacing the word with the
selected word form, the text being in a first language and the
selected word form being in a second language.

17. The method of claim 1, wherein inserting the selected
word form in the text includes adding the selected word form
to the text adjacent the word.

18. The method of claim 1, further comprising displaying
additional ones of the translation alternatives in response to
the user input.

19. The method of claim 1, wherein a representation of the
displayed text is stored in the device.

20. The method of claim 1, wherein the text is at least a part
of one of the following: a document, a text message, an
e-mail, or a browser input.

21. The method of claim 1, wherein the performing the
dictionary lookup comprises performing morphological
analysis to identify a base form of the word.

22. The method of claim 1, further comprising looking up
the preferred translation alternative in a morphological dic-
tionary, so as to determine the plurality of word forms.

23. The method of claim 1 wherein the plurality of word
forms are selected based on the word form of the word.

24. The method of claim 1, further comprising displaying
the plurality of translation alternatives of the word in base
form.

25. The method of claim 1, further comprising displaying
the plurality of translation alternatives as word forms consis-
tent with the word form of the word.

26. The method of claim 1, further comprising displaying a
detailed translation based on a specialized dictionary for one
of the translation alternatives in response to a user input.

27. The method of claim 1, wherein performing the dictio-
nary lookup comprises accessing at least one dictionary
selected from the group consisting of a local dictionary and a
remote dictionary.
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28. The method of claim 1, further comprising playing
back an audio pronunciation associated with a result of the
dictionary lookup.

29. The method of claim 1 wherein identifying, based on
user input, a word in a text displayed on a screen of a device
comprises:

detecting user input associated with a portion of the display

screen,

establishing coordinates associated with the user input; and

identifying a portion of the text associated with the coor-

dinates.
30. The method of claim 1, further comprising displaying
new text comprising the text with the selected word form
inserted therein.
31. An electronic device, comprising:
a processor; and
a memory coupled to the processor, the memory storing
instructions which when executed by the processor
cause the system to perform a method comprising:

identifying, based on user input, a word in a text displayed
on a screen of a device, the text consisting of a plurality
of words to be translated;

performing a dictionary lookup of the identified word so as

to determine translation alternatives of the word;
displaying a plurality of the translation alternatives of the
identified word on the screen of the device;

selecting, based on user input, a preferred translation alter-

native from the plurality of translation alternatives of the
identified word;

determining and displaying a plurality of word forms of the

preferred translation alternative,
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wherein the word forms consist of gender, number, grammati-
cal tense, and grammatical variations of same word;
selecting, based on user input, a selected word form from
the plurality of word forms of the preferred translation
alternative;

and inserting the selected word form in the text.

32. A non-transitory computer-readable medium having
stored thereon a sequence of instructions which when
executed by a system cause the system to perform a method,
comprising:

identifying, based on user input, a word in a text displayed

on a screen of a device, the text consisting of a plurality
of words to be translated;

performing a dictionary lookup of the identified word so as

to determine translation alternatives of the word;
displaying a plurality of the translation alternatives of the
identified word on the screen of the device;

selecting, based on user input, a preferred translation alter-

native from the plurality of translation alternatives of the
identified word;

determining and displaying a plurality of word forms ofthe

preferred translation alternative,
wherein the word forms consist of gender, number, grammati-
cal tense, and grammatical variations of same word;
selecting, based on user input, a selected word form from
the plurality of word forms of the preferred translation
alternative;
and inserting the selected word form in the text.
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